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Screening and identification of antagonistic actinomycetes on
Fusarium oxysporium and Verticillium dahlia from special habitats

ZHANG Wen-ting, ZHANG Qiu-li,JI Yuan-yuan,
WU Wen-jun,ZONG Zhao-feng

(College of Plant Protection ,Shaanxi Key Laboratory of Molecular Biology for Agriculture,
Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective] The research was in order to obtain soil actionmycetes with high biocontrol ac-
tivity agaist Fusarium and Verticillium Wilt from special habitats. [Method) Actionmycetes were isolated
from five soil samples collected from special habitats in Guangxi, Jiangsu and Shaanxi through dilution
plate method;using Fusarium oxysporium {. sp. niveum ,Verticillium dahlia and Fusarium oxysporium f.
sp. vasin fectum as target pathogens,the isolates were screened and re-screened in dual cultures; Activities
of fermentation broth of the antagonistic strains were determined by using growth rate method and agar
plate method,and the high activity strains of them were identified on the basis of morphological, cultural,

physiological and biochemical characteristics. [Result] 53 agents were isolated from 5 soil samples in total,
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and 5 strains out of the 53 isolates showed obvious antagonistic effect on all target pathogens,which were
designated as JSC14, GXW1,GXC1,JSW5 and JSW7, and strain JSC14 was the strongest. The activities
test of fermentation broth of the 5 antagonistic strains showed that the strain JSC14 and strain GXW1 had
significant inhibiting effect on both mycelium growth and conidia germination of target pathogens, Inhibi-
tion rates of mycelium growth were 62. 98% —95. 38% , and inhibition rates of conidial germination were
69.52% —100. 0%. In addition, the strain JSC14 was initially identified as Streptomyces albus, and the
strain GXW1 belonged to Nocardiopsis streptosporus. [Conclusion) 2 high biocontrol activity actionmyce-

tes were obtained,which enriched the research materials for further studies on controlling plant soil-born

diseases with biocontrol actionmycetes from special habitats.

Key words: actinomycetes;special habitats;biocontrol; Fusarium Wilt;Verticillium Wilt
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ERGEN e/t

11,3 34K AR Al EEEREA S
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Table 1

FRORABE B 5 i AP, L3RG 53 MRl Z i (&
D)o A 3 2 22 1 1 D SR BP0 0 HH 19 BR L 1
HR A8 00 3 BBl R /N 1 10 BRI 4R TR R AT A2 L 45 2R
(F2) £ .JSCl4,GXW1,GXC1,JSW5,JSW7 &
5 R TE T 3 A 3 T 4 A I A R R R
B R JSCL4 30T 1 4 R € . % 3 Bt 3 Dt
T A R B AR Y A 16 mm,

TEAFHREETIBREBHHE R R K

Numbers of actinomycetes strains isolated from different habitats

TR FEA R I LW/ (CFU « g~ D) ARAG 1 TR R 5
Serial number of soil samples Source of samples Actinomycete communities No. of isolates
1 JURERAL K 1 GXC 9.13X10° 13
2 JUREAAR K 1T GXW 7.41X10° 16
3 LS 8 E ISC 8. 34X 10° 14
4 ARG B JSW 9. 01X 10° 7
5 Bevi s K YLC 2.28X10° 3
F2 EFMIOKMEEX 3 MEXKETNINEER
Table 2 Inhibiting effects of the 10 strains re-screened on 3 target pathogens mm
M B B 4% Inhibition zone I B H42 Inhibition zone
AT 1 A e
S’i?ﬂ F. iﬁiﬁ%ﬁz f. ﬂﬁ%ﬁﬁ%ﬁ F. iiﬁj;j%u%lz f. Slizﬂfn F. Ejﬁﬁ%u%lz f. ﬁﬁ?iﬁ%% F. 01@%{?}5%}% sp.
sp. niveum V. dahliae sp. vasin fectum sp. niveum V. dahliae vasin fectum
JSC14 23.0 16.7 21.5 GXW1 10. 8 12.5 16.0
GXC3 13.5 5.8 8.6 GXC13 8.3 9.1 11.5
JSW5 12.5 11.5 10.0 GXWI11 7.0 11.2 8.0
JSW7 12.0 9.3 14.6 GXW3 0 12.7 11.0
GXC1 11.3 12.4 14.0 YLC3 0 7.5 0

2.2 EHEAKRXEBRNINEEME

JSC14 .GXW1,GXC1,JSW5 F1 JSW7 % 5 #%
DU PR A W RO PG TR 22 T L i1 B 1R A AR A
SR AE 3 M DAY T O PRI AR LR 3.
3 LA M5 BREE DU B R 2 I8 0O I e
BRI 22 A R A 1 e 1 3R B A — s i A T L TR
24 AR ZR YR 5006 4 1 96 T W A 400 o) A 4
69 0 » 2 W KT A bR K B VT AT AR A A S A A A
Jot T L5 2 B4 6 P L e Ak L5 Rk AT

BRI R i TR AR X D T A 2% 1T A A A 25 1T ) 90 A 2R
LT i 5 2 T 3 3 P () b 335 B 1 A [ o D R
af [a] o I T 4 S [] & Al 8 ) 400 3 A A7 7R 25 5%
X M2 S R] AR S AR 1A AR 7 SO R 6. 2R
IRy B Rk TSCL4 K 19 W4 400 7 A T i 5
R S TR T 24 A R ) R KT 8104 . il i
HIE 95 DL B LR GXWL Rz Al ILiX 2 Bk $ 4t
R AR AT 2E— 2 52T A B 1L

x 3 FMBEREERX 3 #REEE R FER
Table 3 Activities of fermentation broth of the antagonistic strains against 3 target pathogens
G TCA 25 T HhF AL 25 B
F.oxysporium {. sp. niveum V.dahliae F.oxysporium {. sp. vasin fectum
WA K 7 & WA K 7 W) & Wz A 7 &
b3 [af3 R/ % MR/ % [ Mkl % il % W& MR/ % Wi %
Treatment H#/mm Inhibition Inhibition H 4% /mm Inhibition Inhibition HA/mm Inhibition Inhibition
Colony rates of rates of Colony rates of rates of Colony rates of rates of
diameter mycelium conidial diameter mycelium conidial diameter mycelium conidial
growth germination growth germination growth germination
CK 85 — — 23.1 — - 63.5 - —
JSC14 8.7 95. 38 100 8.4 81.23 95. 44 9.7 91.97 98. 63
GXW1 25.8 74 82. 64 11.7 62.98 69.52 13 86. 32 95. 36
GXC1 32.3 65. 88 94.71 10. 3 70. 72 84.35 14 84,62 91.75
JSW5 17.4 84.5 95. 94 13.1 55. 25 89.57 19.5 75.21 71.13
JSW7 16.9 85.13 79. 38 13.6 52.49 74.96 12.8 86. 67 83. 81
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2.3 HEHRBEHBHERE KT 225 7 T2 il 5 Sk v B K E T i 65 &

OWEE R T Bk SC14 SR T 2 AT A
S DAY T 4 5 AR I R
20 KL P 24 b5 T T I A 0 T 0 o
T 1~ 3 P8 S IR 70 T T TR s IR 9 5 7
B GXW1 52 3 22 40K A7 16 0 % A0 T R 300 4
e DT 2R S 5B 5 T R R KT AR /N

B RAERT, fFEmK 1 SR E .25 CHxR 7
d KB, ik ISCL4 B 7% B | i1 2% 56 3% L 3 900
AR CBER A5 PR A 0K T AR GXWI % EDE
NG R TR R Z AL 5 PRI A R R AR . T
PR JSC14 A1 GXW1 1Y 55 37 55 1E F1 2 34 A6 R 1R I
FARES,

R4 2EKREEHLEM JSCLA 70 GXW1 ERE IS5 E IS 551
Table 4 Cultural characteristics of two antagonistic strains JSC14 and GXW1 on different media
. W 2 HNTHE 2 AEEaR AR
I\i/?i%% Aerial mycelium Substrate mycelium Soluble pigment Growth
camm JSC11 GXW1 JsC14 GXW1 JSCI4 GXWI  JSCl4 GXWI
. %4 N . . X
T Fs AL et i x x
2 . , - No aerial ) I +
Sucrose Czapek’s agar White . Light yellow Leuco No No
mycelium
Wk 15 . ol . e X X
e e ey SF b b % % L N
) y's Milky white Milky white Ivory yellow Almond No No
No. 1 synthetic
. Y X N . )
b Bl e ae %1 0% % e N N
Starch ammonium agar ) . White Transparent Shell No No
mycelium —
BRI i fi M€ Liabt velow % ot +
Nutrient agar White White Bisque Agnt No No
brown
. TR , o T - -
EEE 5N e o KA £, A T o
- No aerial . ) ++ ++
Potato patch White . Grey brown Light camel No No
mycelium
h=x I\ B 1 [=} R %'? . .
sram s peEke  ARE e 456 X %
Gause’s No. 1 - Dimgreen ; +++ +++
. White to grey Meat Pink yellow No No
synthetic agar tea color
ZH by e R
g R A BB ARG e RRBE gy wilG %
Tea mouse ot Dark grey . +++ +++
Potato dextrose agar Skin Egg Light brown No
color brown
43 B 0 i #rie e pp e % % e
Glucose yeast extract agar Yellow white  Yellow white  Yellow brown Meat pink No No
WHHRN SRR ARE #rie e E i % e
Glucose asparagines agar ~ White smoke  Yellow white  Leuco Soil yellow No No

TR R R A R O 227 — R R AT

Note: Strains growth were indicated by “+ .+ +,+ + +”,and means weak growth,medium growth and well growth.

-

=

2HRIEME K ISC14 #1 GXWI1 BAE B E L 451

5
Table 5 Physiological and biochemical characteristics of two antagonistic strains JSC14 and GXW1
P A PP Strain P B A B bk Strain

Physiological characteristic J1SC14 GXW1 Physiological characteristic JSC14 GXW1
i % B Glucose +4++ ++ JLEE Inositol + +
LB Galactose ++ ++ W it Wi ik Gelatine liquification + +4
LB Fructose +++ -+ A58 H Milk coagulation — —
HEHE Sucrose + + A= 1904 J: Ak Milk peptonization — +
F2E B Maltose + ++ VEWY K it Starch hydrolysis ++ —
KB Xylose ++ -+ 274 £ F) ] Cellulose usage — —
Bl 37 {1 B Arabinose ++ -+ 4 12 £h 38 J5L Nitrate deoxidization — +
F 25 ¥ Rhamnose + ++ WAk & 774 Production of Hy S — —
H & Mannitol ++ +

T 7R SO R R Rk R R P AR R 5 s —

IR S RN o

Note: Intensity of activity and utilization of carbohydrate were indicated by “-,+ -+, + -+ -+, the degree was increased successively;no ac-

“__»

tivity was

R4 B bR 1 T8 A5 RRAE L K% 75 R A DL R A 3 AR Ak
R K HR S 0 F ORI R AT 1 43 3 R S ) LI
SCHRL11-12,19 1. 4 B bk TSCL4 W) 20 %08 o B 25 1

J& H AT H A B A A58 5 B (Streptomyces al-
bus) s ¥ TE MR GXW 1 )20 8 5E S 0345 I TG i 1
ik = K B (Nocardiopsis streptosporus) , HH H
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TR BE I LR B AR e b AR IR A 2 AR 5 AR
7 i £ TR 1) At s AR FRRBRZE BRI 5 O 1 RE
WFFE Xt 4, UEAT T B2 TR A0 40 TS R O e A 5T, 3
ITESF 53 BRIk £k A, Hoh JSC14, GXW1,GXC1,
JSW5 . JSW7 4§ 5 b & XF 74 JICA, 25 14 . il 1 5 22 1A
FIRRAEAR 25 P 3 AL 3 D B 359 A7 5 4 1 4900 1 3%
o R, DNRR IR A= B8 G 4 e R 5 P 3R A5 A B ik £k
PR TIAT I . AR OE AR 1S Ml M vk . AW Y &2 31,
JSC14 Al GXW1 2 bk B %t 2803 J52 0 787 22 A= K Al
TR A R ZURY 40w AE . BB AR JSC14 5 75
A 0 28 0 1 0 B 1 (0 5 R TR (S, albus) o TR BE
GXW1 Sl R FC o s 85 A 803 = IR (N strep-
tosporus) . FEPUHE R BYIRAS A AR A 206 % 1576
A 04 Az [ R PR AN TR O BRI T LR R & MR B A
AL A AR 25 B A: F A ST BEE T B Rl LA B
Shy itE — 20 W 5 SRS PR B 2 B D TR) 5 A A
B2 A ML 250 T B

ARG 32 B TE B R ST 24T L (HOR BE AR
T PN 45 BE T35 1 1% 5 559 ke A7 £ B Bk 1) 24 B TS BB L AT
TN A AR O A TR T P AT 2R A AN AT RR AR AT (S
BRI, BRAh FI AL G 0y 28 07 T R AR IR AT S
SR A A 10 L b (77 e A S TR TR bR
(18 LA 4324 Hb 7 o 58 B R R 1) 3 A R A G R L TR
A1 40 B R Ak~ B FL A RN SR FH o T AE W2 F B
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